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Climate Change Adaptation and Mitigation in a Small
Archipelago: the Role of Ecotourism in Malta
Karl Agius
University of Malta, Malta
karl.agius.05@um.edu.mt

The aim of this paper is to present the potential of ecotourism to develop into a niche contributing
to climate change adaptation strategies whilst making the existing tourism industry more resilient.
The paper provides an overview of mitigation measures adopted in Malta by the aviation, tourism
and hospitality industry as well as policy makers in the archipelago to respond to major challenges
that climate change poses for tourism. These changes are vital to lure ecotourists and to support
ecotourism development. Six main themes emerged from the research in the context of the role
ecotourism can play as an adaptation to climate change. These include (1) the impact of climate
change on coastal tourism, (2) the role of ecotourism as an adaptation strategy, (3) the impact of
climate change on marine ecotourism, (4) air and sea travel to the archipelago and inter-island
travel, their impact on climate and mitigation strategies to reduce emissions, (5) measures being
taken by the tourism industry to fight climate change and their influence on ecotourism, and (6)
Gozo - transitioning from an eco-island to a carbon-neutral island.
The paper concludes that while Malta and Gozo are working towards various environmental
strategies, and Gozo has been earmarked to become a carbon neutral island, more concrete
actions must be taken. The Archipelago has a track record of failing to reach objectives related to
sustainability. Malta missed the 2020 target to increase its share of renewable energy to 10% and the
2020 target for Gozo to become an eco-island. Instead of such rhetoric, a tangible commitment with
wide support along the political spectrum is needed to avoid abandoning key initiatives seeking
sustainability with changes in administration.
Key Words: archipelago tourism, climate change, mitigation, adaptation, ecotourism

Introduction
It has been increasingly argued that predictions
associated with climate change, especially with regards
to sea level rise, storm surges, precipitation rates and
rising temperatures, are expected to have significant
consequences on tourism flows and the future management
of tourism destinations (Jones, 2020; SOCLIMPACT,
2020). Such developments are a major concern to small
island states which, due to their insularity and small
size, have vulnerable economies where tourism, which
is weather and climate-sensitive, plays a dominant role
(Briguglio, 1995; Nurse et al., 2014; Parsons et al., 2017).
While various studies have referred to the possible
impacts of climate change on the Maltese archipelago,
including beach erosion and pressure on scarce resources
such as water, empirical data supporting evidence of
climate change and impacts on tourism in the Maltese
islands is relatively limited (Jones, 2020). Recent studies

have shown that considering an emission pathway
RCP2.6, which is compatible with a temperature increase
well below 2˚C by the end of the century, tourism
revenues in Malta between 2045-2060 are expected
to drop by 10.31% leaving also a negative impact on
employment (SOCLIMPACT, 2020). This may explain
why 92% of the population in the Maltese archipelago
consider climate change to be a ‘very serious problem’
and why the Maltese are considered as the Europeans
most concerned about climate change (EU, 2019).
In response to these possible impacts of climate change
on tourism, tourism managers, destination managers,
policy makers and governments have been urged to
adapt to the changing climate (Simpson et al., 2008).
However, tourism policy in the Maltese islands has
overlooked the issue of climate change for several
years (Dodds & Kelman, 2008). Over the past years,
tourism policies to some extent highlighted the need to
promote better sustainable approaches for future tourism
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development in the Maltese islands (Jones, 2017).
Lately, Malta’s tourism strategy for post-COVID-19,
has committed to engage in national and global efforts
aimed at achieving Climate Friendly Travel by 2050 and
to introduce a set of measurable climate indicators to
properly measure tourism impacts to ensure that future
tourism development embraces sustainable parameters
(MTA, 2021a). However, little attention has been given
to adaptation strategies to ensure tourism sustainability
and to reduce its vulnerability in the case that existing
tourism trends become less viable in the future.
Adaptation measures that have been suggested for islands
include redirecting tourist demand to a wider range of
tourism products (Harrison & Pratt, 2015). One option
is to promote ecotourism (Huang et al., 2008; Hornoiu,
2015; Jiang et al., 2015), a form of tourism which is nature
based, embraces sustainability and involves interpretation
(Weaver & Lawton, 2007). Reasons supporting this
approach include the opportunity to develop ecotourism
in locations which are less vulnerable to climate change
beyond the typical seafront (Becken, 2005).
Jones (2020) argues that despite a slight divergence to
specialised markets, in the case of the Maltese Islands,
traditional forms of tourism still remain the predominant
market share. Hence there is a gap in literature not only
in terms of tourism adaptation strategies, but in particular
the role ecotourism can play in this regard in the Maltese
Islands.
Malta is said to have a different form of wilderness
(Agius, 2018) and its landscape can best be described as
cultural rather than natural (Cassar, Conrad & Schembri,
2008). However, preliminary studies have shown that
notwithstanding their small size and various challenges
including habitat fragmentation, hunting / trapping,
illegal dumping, over development, lack of enforcement
/ management of sites and a limited number of ecoguides,
the Maltese Islands still have potential to offer ecotourism
as a niche due to their Natura 2000 sites covering various
habitats (Agius, Theuma, Diedun & Camilleri, 2019).
Notwithstanding the absence of mega fauna, there are
over 1000 flowering plants and smaller species, including
endemic species and species with limited distribution,
which are of interest for ecotourism (Agius, Thuema &
Deidun, 2018). In its low carbon economy strategy, the
Government of Malta (2017) expressed its commitment
to make Natura 2000 sites a cornerstone of Malta’s
tourism product.

Malta also has extensive Marine Protected Areas (MPAs)
which are filled with iconic marine species unique to the
Mediterranean (Deidun, 2013). This needs to also be
taken into account in the context of changing tourism
trends and rising interest in sustainable travel (UNWTO,
2019) and protected area tourism (TripAdviser, 2021).
While Mediterranean islands are focal points of global
biodiversity and have ecotourism potential, they lie
in an area which is considered as one of the ‘Hot
Spots for Climate Change’. This implies that climate
in the area is especially susceptible to climate change
(Giorgi, 2006). Mediterranean island ecosystems have
already demonstrated biological responses as a result of
climate change. Threats to endemic species which are
found exclusively on a specific island are also evident
(Vogiatzakis, Mannion & Sarris, 2016). In a study on
extinction rates of reptiles from Mediterranean Islands,
authors argue that the circumstances faced by reptiles on
the islands which led to previous extinction are similar to
challenges for numerous species today that must cope with
a changing climate while living in an increasingly humanfragmented landscape (Foufopoulos, Kilpatrick & Ives,
2011). Climate change is also increasingly recognised
as a serious threats for ecotourism practised in protected
areas (Hannah, 2008) as ecotourism heavily depends
on important resources such as wildlife, landscapes
and infrastructures that are sensitive to climate change
(Becken & Job, 2014). Therefore, such factors need to
be taken into account when considering ecotourism as
an adaptation to climate change, especially since species
(both terrestrial and marine) serve as ecotourism targets
(Agius et al., 2018).
Apart from climate change itself, the tourism industry in
the Maltese Islands also faces a drive for change due to the
ambitious targets of the European Green Deal including
that of achieving carbon neutrality by 2050. The EU’s
Climate Law which aims to turn political commitment
into a legal obligation, will target all economic sectors,
including aviation, tourism and the hospitality industry
(European Commission, 2021a).
Taking into account the limited research on adaptation
strategies for the tourism sector in Malta (Jones, 2020),
this paper aims to present the potential of ecotourism
to develop into a niche product, contributing to climate
change adaptation strategies, whilst making the existing
tourism industry more resilient. It aims to provide an
overview of mitigation measures adopted by the aviation,
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tourism and hospitality industries as well as policy
makers in the Maltese archipelago to respond to major
challenges that climate change poses for archipelago
tourism and which are vital to attract ecotourists and to
support ecotourism development. The role ecotourism
may play to contribute in adaptation strategies is also
discussed with respect to possible challenges, including
those resulting from climate change itself. Taking into
account the limited research in the field, the paper will
serve as a preliminary study and in doing so, identify
and pave the way for further empirical research on the
subject.

Materials and Methods
The Maltese archipelago, comprising Malta, Gozo and
Comino is a small island state and member of the European
Union (EU) located in the central Mediterranean region
(See Figure 1). The central government is found on Malta
but Gozo has a Ministry dedicated to Gozo affairs and
thus, a strong voice in the national government. The
island of Comino with just 2 residents administratively
falls under the Local Council of Għajnsielem, Gozo.

Malta has a Ministry responsible for the Environment,
Climate Change and Planning and a Tourism Ministry
dedicated to spearheading tourism policy.
Adopting the approach used by Jones (2020) to identify
challenges of climate change and solutions for tourism
in the Maltese Islands, this study is based on a review
of existing literature that has focused on island tourism,
ecotourism, climate change and tourism policy. This has
been accomplished through various sources including
papers published in academic journals, unpublished
dissertations covering various fields, online newspapers
as well as tourism policy documents comprising those
published by national climate change bodies, the Malta
Tourism Authority (MTA), the Government of Malta
and EU projects such as SOCLIMPACT. It also draws
on the expertise of the author in the field of island
tourism, ecotourism and natural sciences and real-time
experiences. The author also made use of primary data
(collected between 2012 and 2018), in particular that
originating from ethnography, in-depth interviews with
key stakeholders and the organisation of an ecotour for
10 ecotourists in the Maltese Islands, relevant to climate
change and ecotourism (see Agius, 2018).

Figure 1: The Maltese Islands

Drawn for the author by Andrea Pace
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Once collection of material was completed, data were
coded and analysed manually. This involved assigning
initial category labels resulting in a list of topic labels
representing the topics discussed. These were eventually
compared, leading to splitting, merging, renaming, and
deletion of repeated content and reorganisation under
overarching themes. Following this process, data and
knowledge obtained through research on ecotourism
in the area of study were added on the basis of their
representative and illustrative value.
Six themes emerged from the research in the context of
the role ecotourism can play as an adaptation to climate
change. These include:
(1) The impact of climate change on sea level rise
and its impact on coastal tourism;
(2) The role of ecotourism as an adaptive strategy;
(3) The impact of climate change on marine
ecotourism;
(4) The impact of air and sea travel to the
archipelago and inter-island travel, on climate and
mitigation strategies to reduce emissions;
(5) Measures being taken by the tourism industry
to fight climate change and their influence on
ecotourism, and;
(6) Gozo - transitioning from an eco-island to a
carbon-neutral island.

Discussion
The impact of climate change on sea level rise and its
impact on coastal tourism

There is currently no evidence that observed climatic
changes in small island destinations or source markets
have permanently altered patterns of demand for tourism
to small islands (Nurse et al., 2014). Warmer temperatures
may also reduce pressure on the summer months leading
to better distribution of tourists throughout the year.
Some studies have shown that climate change can have a
positive impact on foreign tourist flows to Mediterranean
Island states including the Maltese islands (Katircioglu,
Cizreliogullari & Katircioglu, 2019). However, an
increase in flow, extended duration of the tourist season
or / and a shift of peak season will exert pressure on space,
water resources and create unpredictable consequences
for island ecosystems (Vogiatzakis et al., 2016).
Another aspect that needs to be considered is sea level
rise. Malta is not a 3S tourism destination however, sandy
beaches receive considerable attention in campaigns
promoting the Maltese islands (eg VisitMalta, 2018)
even if they cover only 2.2 % of the Maltese coastline
and tend to be small in size (Deidun et al., 2013). This
can be attributed to the fact that Sun, Sea and Sand (3S)
tourism is a leading attribute for island destinations
including those in the Mediterranean (Alipour, Olya,
Maleki & Dalir, 2020) and hence their presence is key for
marketing purposes. Several activities on sandy beaches,
development in coastal areas and actions taken further
inland, such as alteration of valleys and construction
of roads, have impacted sand replenishment dynamics
leading to lower sand supply (Agius, 2011). As a result,
over the years the vast majority of small beaches have

75.7 % of those visiting the Maltese islands identified
the sun (and the rich cultural heritage) as their main
motivation for visiting the archipelago (MTA, 2020).
This implies that if climate change warms destinations of
main tourism markets for the Maltese Islands, such as the
UK, this may discourage travel and lead to a decline in
tourists (Dodds & Kelman, 2008). Warmer temperatures
can also make destinations less attractive. Galdies (2012)
found a warming trend in the Maltese Islands with the
rate of change in the mean temperature between 1951 and
2010 being +1.1C. The strongest anomalous warming
occurred between 1980 and 2010, particularly during the
months of June, August and October when most tourists
visit the archipelago. Higher summer temperatures may
lead to a gradual decrease in summer tourism in the
Mediterranean but an increase in spring and autumn
numbers (Amelung & Viner, 2006).
~ 53 ~
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Figure 3: Mellieha / Għadira Bay

https://en.wikipedia.org/wiki/Mellie%C4%A7a#/media/File:Mellieha_Bay_view_Malta_1.jpg

been lost (MRRA, 2010a). This coupled with sea level
rise puts multiple pressure on the remaining sandy
beaches.

several beaches in Malta have had to undergo repetitive
sand replenishment programmes. Some examples include
St. George’s Bay (St. Julian’s) and Balluta Bay (Sliema).

Low lying coasts covering most of the Maltese islands
will change dramatically due to sea level rise. The little
pocket beaches found in Malta will decrease in number
or completely disappear (Zammit, 2011). By the end of
the century Malta is set to lose 12% of its total surface
area, the largest relative land loss across Europe (Bosello
et al., 2012). An assessment of the vulnerability of
coastal areas to consequences of climate- and marinerelated processes, such as coastal erosion and sea level
rise along the North-Eastern sector of the island of Gozo
found Ramla l-Ħamra Bay (Figure 2), an important
tourist attraction hosting the largest sandy beach on the
island, to be among the most critical areas (Rizzo et al.,
2020). According to projections Għadira Bay (Figure 3),
the biggest beach in Malta, may disappear in 50 years
(Grech, 2006).

In terms of climate change, Malta’s tourism economy
has been blessed by not having many (or long) sandy
beaches. Notwithstanding the association of islands with
3S, and extensive marketing of the few beaches, the
Maltese Islands are not simply another 3S destination
and thus tourism is not dependent on beaches. As
confirmed by market research studies, 75.7 % of those
visiting the Maltese islands attributed the sun and the rich
cultural heritage as their main motivation for visiting the
archipelago (MTA, 2019). However, several recreational
activities sought by tourists take place in coastal zones.

One response to reduce erosion risks has been to invest
in artificial beach nourishment, an approach with less
detrimental downstream effects that also supports
tourism (Nurse et al., 2014). However, this is not without
its challenges especially since sand resources are absent
on small islands. There is no offshore sand available for
replenishment in Malta. Instead, sand must be imported
from overseas (Firman et al., 2011). Over the years

It is estimated that 35% of the coastal zone in Malta and
19% in Gozo is tourism‐dominated (MEPA, 2006). Sea
level rise may thus leave an impact not only on beaches,
which play an important role in marketing campaigns,
but also on infrastructure which is key for tourism. Car
parks, roads, buildings or hotels found close to the coast
will need re-planning and development especially in the
case of the highest sea level rise scenarios with a retreat
of over 5 metres (Zammit, 2011). Storm surges and
heavy precipitation, as well as their interplay, are likely
to change in response to global warming. Mediterranean
coasts are experiencing the highest probability of
compound flooding at present (Bevacqua et al., 2019).
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The storm of February 2019 which caused €25 million
worth of damage is an eye opener. Several of these
damages were experienced along the coast of the Maltese
Islands and in touristic areas.
The role of ecotourism as an adaptive strategy
Owing to changes in patterns for travel, resulting from rise
in temperature and deterioration of coasts and beaches
which serve to lure tourists, islands may need to diversify
and opt to develop and promote other niches. Ecotourism
has been identified as an adaptive measure (Alcamo et al.,
2007). This is favoured by the fact that tourist flows will
increase in spring and autumn, which have been identified
as ideal periods for ecotourism activities such as trekking
and cycling due to milder weather conditions and since
ecotourism activities mostly take place outdoors (Agius
et al., 2018). Referring to activities that can be practised
off season, operators that were interviewed identified
nature photography and even boat tours along the coast
in Marine Protected Areas (MPAs) such as those already
organised at Wied iz-Zurrieq (Malta) and Dwejra (Gozo).
Furthermore, the peak of certain ecotourism activities
does not fall in the traditional tourism season. For
example, bird watching is ideal between February and
May (spring passage) as well as between September and
November (autumn passage) whilst the period between
March and May is ideal to observe the rich biodiversity
of flowering plants.
Protected area tourism has slowly started to gain ground
in the Maltese Island. For example, the NGO Nature
Trust Malta has converted an area at Xrobb l-Għagin
into a park and a dilapidated building into a hostel in
the remits of the park. This reduces local travel and
tourists immerse themselves in the park and are offered
guided tours. Ecotourists can also enjoy trekking, cycling
and snorkelling. However, ecotourism faces several
challenges that need to be addressed - not least habitat
fragmentation (Agius et al., 2019).
Land-use change and habitat fragmentation will
exacerbate the impacts of predicted climate change
(Vogiatzakis et al., 2016). Land use change and urban
sprawl have been identified as main threats to natural
ecosystems that could act as a significant buffer to climate
change. In the case of the Maltese Islands, this process
has been facilitated by loopholes in rural policies such
as the ‘2014 Rural Policy and Design Guidance’ which
contributed substantially to this threat with developments

often camouflaged as seemingly innocuous work such as
agritourism structures (Agius, 2021; MRRA, 2010b). In
the case of Gozo, 666 permits were issued by the Planning
Authority for construction in Outside Development
Zones (ODZs). While some of these permits were
essential for agriculture or genuine agritourism purposes,
several controversial buildings have also been developed
(Farrugia, 2020).
Climate change also poses a number of threats for
ecotourism development. The Maltese Islands have a rich
variety of plant species which can play an important role
in the ecotourism experience, especially since these can
be better appreciated off season and since the archipelago
lacks charismatic species such as terrestrial big mammals
(Agius et al., 2018). However, the rich plant biodiversity
and rural landscapes found on islands are threatened by
a wide range of issues, including rising temperatures
and aridification, sea-level rise and biological invasions
(Medail, 2017). Expansion of invasive species on small
Mediterranean islands may be promoted by climate
change, particularly by a rise in the minimum winter
temperatures, which are considered to have previously
limited their invasive spread (Celesti-Grapow et al.,
2016). A further challenge for ecotourism development illegal hunting / trapping has been rebuked by enthusiasts
on the basis that it is climate change which is leading to
a drop in bird species - due to changes in distribution and
migratory pathways of birds - rather than such practices.
The impact of climate change on marine ecotourism
Ecotourism in the Maltese Islands can also take place in
the marine environment. Several ecotourism activities
such as diving have already gained popularity. According
to statistics published by the MTA, in 2018 there were
an estimated 169,850 foreign tourists who visited the
Maltese Islands specifically for diving, and this is
estimated to have generated over 1 million guest nights
(MTA, 2019). 4.9% of all tourists visiting Malta in 2018
were motivated by scuba diving (MTA, 2019), an activity
that can also be considered as an ecotourism activity if
it fulfils the ecotourism principles (Garrod & Wilson,
2004).
However, diving and other marine ecotourism activities
such as wildlife watching may also be impacted by
climate change due to marine biodiversity loss. Seagrass
meadows (Posidonia oceanica) constitute a major
component of coastal marine ecosystems. Distribution
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of flagship species critically depend on the conservation
status of seagrass and is thus vital for ecotourism
activity. However, climate change could be a cause of
significant regression of meadows (Pergent et al., 2014).
Furthermore, Posidonia oceanica, appears to be the
most effective marine vegetation for carbon fixation
and storage, contributing to climate change mitigation.
Malta has a Posidonia oceanica surface area equivalent
to 5,860 ha and an estimated carbon fixation equivalent
to 7,630 t C/year, representing 1.75% of carbon dioxide
emissions / releases (Pergent-Martini et al. 2021). Hence,
its regression will cause a double negative impact.
Studies suggest that noticeable seagrass losses could be
expected under scenario RCP8.5 and by the end of the
century, Malta’s coverage of Posidonia oceanica would
be reduced by 20% (Jordà, Marbà & Hendriks, 2020).
Predictions of impact on the Mediterranean Sea because
of climate change include proliferation of jellyfish due to
temperature rise and mass mortality events of invertebrates
(Calvo et al., 2011). Increased sea temperatures may
trigger large scale disease-related mortality events of
dolphins in the Mediterranean (Alcamo et al., 2007).
Sea level rise and reduction of beaches may leave an
impact on species such as turtles that use such space as
a nesting site. Sea level rise may also leave an impact on
the few remaining spots of fragile habitats in the Maltese
Islands such as wetlands and sand dunes which can serve
as ecotourism attractions. Ecosystem changes with new
invasive or non-native species such as jellyfish (Alcamo
et al., 2007) may leave an impact not only on swimming
but also on ecotourism activities such as snorkelling.
In terms of marine environment, Malta has made small
steps forward since instituting its first MPA at Rdum
Majjiesa in 2008 (Deidun, 2009). MPAs have increased
considerably since then, reaching 18 sites in 2018
(Government of Malta, 2018). These add up to 35.5%
of Maltese waters (4,138km2), an area bigger than the
Maltese Islands (ERA, 2021). While Malta boasts of
extensive protected areas, to date, management has been
lacking or limited. Sites are still devoid of management
plans and in fact, MPAs have been considered as ‘paper
tigers’ or ‘paper parks’ (Agius, 2018) not least by the
international World Wildlife Fund (WWF) (WWF, 2019).
Stonich (2008:62) says
It is very likely that climate change will make life
more unpredictable for people, communities and
regions that are already dependent on tourism,

but there is an opportunity (and at the same time
a challenge) to create more cooperative, flexible
and adaptive arrangements to deal with this
unpredictability through the effective integration
of (eco)tourism and (marine) protected areas.’
Therefore, management is crucial to safeguard marine
resources that are key for ecotourism and to ensure that
future operators fulfil sustainability criteria. Marine
ecotourism activity can also serve as a new attraction to
counteract loss of activity along beaches. Development
of new ecotourism operators offering marine wildlife
watching must also be supported.
The impact of air and sea travel to the archipelago
and inter-island travel, on climate and mitigation
strategies to reduce emissions
Ecotourism has been contested due to its own contribution
to climate change (Maguigad et al., 2015). Reaching an
island for tourism purposes requires travel by air or sea
unless a permanent link is in place. This is a core element
of doing island tourism and is considered to be part of
the tourism experience (Baldacchino, 2015). Thus,
climate change adaptation and mitigation measures
need to also look into connectivity aspects. Climate
change and resulting extreme weather events can leave
an impact in this regard. Extreme wind speeds can mean
that aircraft are not allowed to land at the designated
airport and have to land at alternative airports. This has
cost implications for airlines and causes inconvenience
for travellers (Koetse & Rietveld, 2009). Several storms
have already led to suspension of flights in and out of
Malta International Airport, suspension of ferry services
to and from the islands and inter-island travel (Jones,
2017).
According to Sustainable Travel International (2020),
transport by air is the major contributor of carbon
emissions in the tourism sector, with the majority
resulting from aviation, whilst ferry services contribute
the least. Island tourism is based to a large extent on
the movement of millions of people by air transport,
which depends on the use of fossil fuels and, therefore,
generates a large amount of greenhouse gas (GHG)
emissions, especially carbon dioxide (Dorta Antequera
et al., 2021). Most tourists reach the Maltese islands
via commercial jet flights, which are an intensive use
of fossil fuels contributing to climate change (Dodds
& Kelman, 2008; MTA, 2020). A number of important
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initiatives have been taken in recent years to counteract
climate change and reduce emissions resulting from
travel for leisure purposes. For example, the aviation
industry has attempted to contribute in climate action via
carbon offsetting programmes. However, little empirical
data on Malta’s contribution is available in this regard
save for few ad hoc initiatives such as tree planting (eg
AirMalta, 2013).
Malta has an extensive airline route network with
some 33 airlines operating flights to the Islands. These
include its own national airline AirMalta (MTA, 2021a).
While AirMalta has seen its market share drop over the
past decade, the national airline ranks second in terms
of seat capacity (31.2%), closely trailing the low-cost
carrier Ryanair (32.2%). According to a Transport and
Environment report (2019a), in 2018, air travel via the
four main airlines (which included AirMalta) was the
second highest carbon emitter in Malta. In 2018, Air
Malta embarked on a five-year fleet renewal project that
will see the replacement of all aircraft with A320neo
models by 2024 (AirMalta, 2019; Magri 2021). The UK
is the main source market with 649,624 tourist vising the
Maltese Islands in 2019 (MTA, 2020). Taking the MaltaLondon Heathrow flight as an example, the airline will
not only save up to 1.3 tons of fuel per trip with these
new aircraft, but reduce 6,200 tons of carbon dioxide
emissions per year. Furthermore, this will contribute
to a 24% reduction of carbon dioxide emission per seat
(AirMalta, 2018). Measures that can further contribute to
reduce emissions is to target airlines with fuel-efficient
and modern fleets when planning new routes for the
archipelago.
Cruise tourism is another major source of tourists visiting
the Maltese islands. In 2019, cruise passengers stood
at 765,696 via 359 cruise liner visits (NSO, 2020). Of
these, the majority are considered to be among the worstpolluting cruise ships in Europe (BirdLife Malta, 2019).
In 2017, the 83 cruise ships which visited Malta belched
out nitrogen oxides equivalent to 73% of the national car
fleet (Transport & Environment, 2019b). The EU funded
Grand Harbour Clean Air Project (GHCAP) is currently
underway. The project will develop an electricity
infrastructure which will facilitate cruise liners switching
off their gas- or heavy-fuel-oil-fired engines and plug in
to shore-side electricity to power their on-board systems,
including their catering and ‘hotel’ services, whilst they
are berthed at port. The Grand Harbour will be among the
first ports to operate this kind of environmental technology

in Europe. By switching off their auxiliary engines, cruise
liners visiting Valletta will emit 93% less nitrogen oxides.
The first phase of the GHCAP will cut 39.6% of the cruise
liners’ carbon dioxide emissions (Infrastructure Malta,
2020). New projects such as a cruise liner terminal in
Gozo are also being considered. These need to take into
account not only the environmental impact on coastal
areas but also emissions that will be generated by ships
calling at the new terminal. Necessary infrastructure
and onshore power supply should thus be also taken
into consideration if such a project goes ahead. This is
especially the case since Gozo is a sought after location
for immersing in more remote rural areas and wild spots.
This increases the relevance of such initiatives should
Malta seek to push forward with regional ecotourism
on Gozo, as proposed by Weaver (1993) as part of its
adaptation strategy toward climate change.
In the case of archipelago tourism, travel between islands
becomes an integral part of the ecotourism product known as island hopping (Agius, 2018). Some islands,
lack airports and can only be reached by sea. Diesel
engines, which are the predominant form of propulsion
for ferries, are major polluters and thus, a major obstacle
for islands to become carbon-neutral. Malta is the main
access point to the Maltese archipelago as the only
international airport and cruise liner terminal are both
found here. Therefore, travel to Gozo involves a 25-minute
ferry boat operated by the state company Gozo Channel
with its fleet of four Ro-Ro (Roll on- Roll off) ferryboats,
one of which is leased to manage the surge in demand of
crossings (Agius, Theuma & Deidun, 2021). According
to a study by Martin (2019), the Gozo Channel ferries
produce 13 times the pollution that their cargo of vehicles
would generate if they drove through a proposed tunnel
linking Malta and Gozo. However, little attention has
been given in this scenario, to the emissions associated
with building the tunnel. Other alternative connectivity
solutions that would lower the environmental impact that
a fixed link would entail, including destruction of rural
and natural areas for the entry/exit of the tunnel, have
also been overlooked. In its post-COVID-19 strategic
and policy document, the Gozo Business Chamber
(GBC) called for the current leased ferry to be replaced
with a hybrid ferry (Borg, 2020). The other owned ferry
boats have a 30-year life span and 2/3 of this period has
already elapsed. Therefore, investment in huge batteries
and Liquefied Natural Gas (LNG - which is the cleanest
of the fossil fuels) which would require change in
engines and storage facilities have been considered to be
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unfeasible at this stage. The introduction of additional
services, such as a fast ferry service linking Gozo to the
capital city, seems to have failed to consider the highest
environmental standards in terms of emissions, with
one company operating vessels that are 30 years old
(Grech, 2021). A study on ferry connectivity in Orkney
has shown that the use of hydrogen for ship propulsion
would reduce greenhouse gas emissions up to 89% when
compared to a conventional diesel ferry (Trillos, Wilken,
Brand & Vogt, 2021). A new all-electric, car ferry
designed by the EU-funded E-ferry, running completely
on electricity generated from renewable energy sources,
is linking the Danish island of Aeroe and the mainland
(European Commission, 2021b). Such options need to
be seriously considered by the Transport Authority when
issuing future tenders especially when considering the
short distance between Malta and Gozo.

as explained below and which are also of relevance to
climate change mitigation.

While measures to reduce emissions and investment
in cleaner means of transport are welcome, alternative
measures that reduce overall travel, should also be
explored.. Promotional strategies should thus highlight
environmental sustainability and offer prospective
visitors a product that is attractive enough and will
convince tourists to extend the length of their stay rather
than pushing for the arrival of more tourists (Dodds &
Kelman, 2008; Dorta Antequera et al., 2021). One option
could be to target tourists with more leisure time in hand
and who tend to be longer staying, such as ecotourists
(Agius, 2018; Fennell, 2014). This implies that a smaller
number of tourists can still generate the same bed nights
and improve occupancy rates. Ecotourism in archipelagos
can play an important role in this regard by offering
tourists packages based on the ‘nature of differentiation’
of the islands in the archipelago, thus promoting island
hopping (Baldacchino, 2015). Studies have shown that
island hopping is among the most favourite ecotourism
activities (Weaver, 2017). In the case of Malta this would
include visiting and staying on all three islands to extend
the stay of such tourists.

The increasing use of desalination plants is one adaptation
to reduce the risk of water scarcity in tourism operations
(Nurse et al., 2014). It is becoming commonplace in
Malta for hotels with more than 350 beds to operate their
own Reverse Osmosis system to meet or supplement
their needs (Hartfiel, Soupir & Kanwar, 2020). However,
the technology used to generate freshwater is energy
intensive, incurring costs in it production (MBB, 2014).
Water saving devices yield double dividend, reducing
resource exhaustion and costs simultaneously. Through
the EU LIFE+ Investing in Water Project which focused
on dissemination of best practices in the field of water
saving amongst hotels and businesses, 141,000,000 litres
per annum are being saved by participating enterprises
through awareness raising and promotion of efficient
hardware including water saving devices (MBB,
2014). Such measures are supported by a study on the
implementation of water-saving measures in hotels in
Mallorca which found that reduction in costs, followed
by environmental concerns were the main drivers for
introducing water-saving measures and contributed to
lower water consumption in 3 and 4 star hotels (Tirado
et al., 2019). Targeting ecotourists can help to reduce
water demand and in the long term encourage more
investment in technology to save water. This is because
the environmental consciousness of tourists, and their
corresponding environmentally responsible behaviour, is
an important precondition for as well as consequence of
ecotourism (Chiu, Lee & Chen, 2014). Other measures
taken in the case of hotels with considerable grounds is to
plant native species which are better suited to the climate
(Tirado et al., 2019).

Measures being taken by the tourism industry to fight
climate change and their influence on ecotourism
Ecotourists look for environmentally friendly operations
(Wight, 1997). Weaver (2008) observed that the majority
of ecotourists will stay in conventional hotels which are
situated close to protected areas. This implies that existing
hotels, such as those close to the Majjistral National Park
must respond to such demands through various measures

One aspect that merits attention is water consumption.
Tourism is increasingly recognised as a significant
water-consuming sector (Gössling, 2015). The average
tourist in the Maltese islands consumes more water when
compared to the local resident. The average amount of
water consumed by tourists is 296 litres per person per
day compared to 143 litres used by locals. The industry
not only makes use of water for sanitary purposes but also
for landscaping and leisure facilities such as pools. Water
is very limited in small islands in the Mediterranean
where precipitation is relatively low (Mangion, 2013)
and the Maltese Islands receive very little rainfall in the
summer, when tourism is at its highest levels (Hartfiel,
Soupir & Kanwar, 2020).
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Figure 2: Share of Renewable Energy in Gross Final Energy Consumption

Source: European Commission, 2021c.

The island of Comino is an ideal site for ecotourism
since it is entirely protected as part of the EU-wide
Natura 2000 network. Owing to the small population
and limited human activity in most parts of the island,
it has experienced relatively less habitat fragmentation
compared to Malta and Gozo. The island will soon see
the Comino Hotel and its bungalows redeveloped into
a net zero carbon operation (Schembri Orland, 2020).
The hostel in Xrobb l-Għagin Park which is used by
ecotourists is an energy efficient building which generates
energy from wind turbines and photovoltaic panels on
its site. The hostel also makes use of rainwater. Such
accommodation structures thus have the potential to cater
for ecotourists and at the same time reduce emissions.
Another action that helps to lure ecotourists and to
respond to climate change is the use of eco-certification
(Janjusevic & Perovic, 2020). Eco-certification in the
Maltese Islands was introduced in 2002 as part of the
initiatives marking the International Year for Ecotourism
(Agius, 2018). It includes water, energy and waste
standards (MTA, 2021b) that can contribute towards
better resource management and serve to support climate
change mitigation measures. Whilst well established,
certification of tourism accommodation in Malta is mainly
sought by the larger accommodation establishments
(Government of Malta, 2017). There are only 18 hotels in
Malta which are eco-certified and these are exclusively 4
and 5 star hotels. In the case of Gozo only one hotel is ecocertified whilst just 7 of the numerous farm houses across
rural areas on the island are eco-certified (MTA, 2021b).
This needs to be considered in the context that families
usually opt to book traditional farmhouses, rather than
hotels, throughout their stay in Gozo (Muscat, 2014).

Thus, hotels and farmhouses need to be incentivised to
move in this direction. Hence, further efforts need to
be conducted in the accommodation sector in order to
contribute to Malta’s primary objective to reach carbon
neutrality by 2050 (Vella, 2020).
Gozo - transitioning from an eco-island to a carbonneutral island
Islands are often perceived as research laboratories
(Baldacchino, 2004). In the case of archipelagos, smaller
islands are used as testing grounds for wider initiatives.
This is because islands are manageable spaces in which
it is easier to implement policies, identify results and
communicate them to others. This is especially the case
when it comes to sustainability issues. Grydehøj &
Kelman (2017: 106) argue:
Islanders and their governments – at the local
level and above – seek to transform places into
‘ecoislands’, engaging in renewable energy and
sustainable development initiatives partly to
capitalise on their symbolic value and visibility.
This is indeed the case for Gozo which in 2008 was
earmarked to become an eco-island by 2020 (Ministry
for Gozo, 2020). Notwithstanding some good initiatives,
EcoGozo has been perceived as a green washing exercise.
Furthermore, a change in administration coupled with
four different Ministers for Gozo over a decade have led
to changes in priority related to EcoGozo. One can say
that ecoGozo has changed from being a widely used buzz
word to oblivion (Agius, 2018).
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Malta has a high population density and over 2.7
million tourists visit the islands per year (MTA, 2021a),
contributing extensively to the economy. However,
energy requirements are still based on fossil fuels and the
island state failed to reach its 2020 target which was to
increase its share of renewable energy to 10% (European
Commission, 2021c).
The shift towards clean energy has once again put
Gozo under the spotlight. In 2017, under the Maltese
Presidency of the Council of the EU, the Political
Declaration on Clean Energy for EU Islands was signed
and this led to the Clean Energy for EU Islands initiative
with the aim to facilitate a clean energy transition on EU
islands. However, unlike other central Mediterranean
islands such as Pantelleria (an Italian island, northwest of
Malta, between Sicily and Tunisia), Gozo did not prepare
a transition agenda (Clean Energy for EU Islands, 2018).
More recently, Gozo has been proposed as a testing
ground for a carbon neutral island and to achieve this
goal before the 2050 EU target owing to its small size.
This initiative can serve to support ecotourism on the
island. Measures proposed include widespread adoption
of electric vehicles (Borg, 2020). The tourism industry is
already moving in this direction to contribute in climate
action and a number of tourism agents have embarked on
a project to electrify the entire fleet of vehicles used by
incoming operators in Gozo.
Furthermore, an offshore site some 12 nautical miles off
the north-east of Gozo, has been identified as the site
of a €200 million wind energy project that will power
the entire island (Vella, 2021). The possibility of a wind
farm off the north-east coast of the main island of Malta
has already been considered but was abandoned due to
various constraints including the negative landscape or
visual impact on a touristic area as well as environmental
considerations due to proximity to sensitive areas
(Farrugia, Deidun, Debono, Mallia & Sant, 2010). There
is a lack of empirical research on the effects of wind farms
on tourism and recreation. While visual impacts tend to be
a major concern, there is also belief among stakeholders
that wind farms can serve as a tourism attraction (Smythe,
Bidwell, Moore, Smith, & McCann, 2020). Concerns
raised by islands with respect to wind farms are not
isolated. In the case of the Aegadian islands, off the west
coast of Trapani (Sicily), the local government did not
support the installation of 190 turbines beyond the MPA
due to possible impacts on the migration of marine fauna
and restrictions with navigation that might direct traffic

towards areas closer to the island of Marettimo which is
the most environmentally sensitive of the island group
(TP24, 2021).
This wind farm project is favoured in Gozo due to
irregularities experienced in primary energy supply and
the consequent instability of the electric grid. Over the
span of one year, Gozo (and Malta) has suffered complete
power outage twice due to damage in the interconnector
which has connected Malta to the Italian power grid since
2014 (Times of Malta, 2019; 2020).
Policy makers need to ensure concrete commitment
towards clean energy through which the tourism and
hospitality industry stand to benefit both in terms of
image but also in terms of mitigating climate change.
They must avoid repeating the story of ecoGozo, whereby
sustainability commitments have shifted without
achieving long-term concrete results. Proper consultation
with local stakeholders needs to be conducted and costs
and benefits for local communities need to be clearly
defined to facilitate informed decision making. Recent
developments show consensus across the political
spectrum to invest in wind farms. As in the case of other
sustainable tourism policies on Mediterranean islands
(Anderson, 2009), policy makers must avoid politicising
the matter otherwise the proposal of turning Gozo into a
carbon neutral island will fail, leading to another ‘ecoisland trap’. Furthermore, national independent agencies,
rather than politicians must spearhead such initiatives to
seek consensus and backing for such initiatives.

Conclusion
Rising temperatures and sea level rise that may
impact beaches and coastal areas where most tourism
activity takes place as well as travel trends necessitate
various adaptation measures for tourism if the Maltese
archipelago is to remain competitive. The industry needs
to target sustainable niches such as ecotourism. This is
supported by a number of factors not least the ecotourism
potential of the archipelago and the fact that such a form
of tourism is best practiced off season in both spring and
autumn. However, this entails various measures such as
incentives for the tourism industry to specialise in the
field. Ecotourism will also require explicit support and
regulatory frameworks to ensure that the quality of both
tourism product and natural habitats are maintained.
Better management of marine and terrestrial protected
areas is key to be able to host visitors. On the other
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hand, climate change can also leave an impact on the
very resources of ecotourism such as plants and marine
species.
In terms of connectivity, while important steps forward
have been made, serious considerations must be made
to upgrade Maltese ferry services. Authorities need to
anticipate the 30-year life span of Ro-Ro Ferries and
invest in more efficient boats for inter-island connectivity.
This decision is related to the permanent link currently
under consideration. Emissions from the aviation sector
can also be reduced by attracting longer staying tourists
such as ecotourists and through the development of
extended ecotours which involve island hopping across
the three islands of the archipelago.
The tourism industry has committed to making better
use of water resources but, water generation remains an
energy demanding process. This is especially the case
since most tourists visit the Maltese islands in the period
when precipitation is at its lowest and when energy
demand due to cooling requirements is at its highest.
Ecotourists who tend to be environmentally conscious
travellers can contribute to reducing pressure on water
resources. The hospitality industry in the Maltese
Islands needs to tap into opportunities which are part
of the European Green Deal including the ‘renovation
wave’ to improve energy performance and thereby
contribute to climate action and lure ecotourists seeking
environmentally friendly operations. The development

of ecotourism has contributed to the establishment of
eco-certifications which lead to efficient use of water and
energy resources and thus contribute to climate action.
However, few hotels and accommodation structure,
especially in Gozo make use of such tools. Support and
incentives must be offered for accommodation structures
to achieve eco-certification.
While Gozo has been earmarked to become a carbon
neutral island ahead of the 2050 target set by the EU,
concrete actions must be taken. Malta and Gozo have
a track record of failing to reach objectives related to
sustainability. Malta missed the 2020 target to increase
its share of renewable energy to 10% and the 2020
target for Gozo to become an eco-island. Instead of such
rhetoric, a tangible commitment with wide support across
the political spectrum is needed to avoid destabilising
key initiatives for sustainability with any changes in
administration.
Future research needs to explore the potential of
ecotourism to develop as a niche which contributes to
adaptation strategies, through an empirical approach,
taking into account gaps where knowledge is limited.
This includes, the potential to practise ecotourism off
season and alongside existing tourism, as well as the
potential impact climate change can have on biodiversity
and target species / attractions especially in spring and
autumn.
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